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Abstract. A review concerning the mice biology is presented in this paper. Besies a short description of 
the mice breed, it includes general aspects concerning the laboratory mice breeds origin, their characterization, 
evolutionary history and origin of common inbred stains. The problem of laboratory mice use in research and 
issues concerning their reproduction particularitiea are also approached. 
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The laboratory mouse has emerged as the preeminent model for human and animal 
research, building upon its well-established role in biomedical sciences. Inbred, outbred, 
hybrid, knockout, transgenic or mutant mice are available from many commercial sources. 
There are two common methods by which to characterize laboratory mice: genetics and 
microbial flora.  
Common genetic categories are "random-bred" mice which are managed to maintain 
genetic diversity by mating unrelated mice; "Inbred" mice which are managed to maintain 
genetic homozygosity by breeding siblings; "F1 hybrid mice" in which two inbred strains are 
crossbred for one generation; "knockout mice" in which part of the genome has been removed 
or inactivated; "transgenic mice" in which specific genetic material has been introduced into 
the genome of another inbred mouse strain; "mutant" mice which are inbred mice that have 
developed genetic mutations.  
The microbial flora of mice can be used to group mice: Specific Pathogen Free Mice 
(SPF) mice are free from known bacterial, viral, and parasitic mouse pathogens, as opposed to 
"conventional" mice, which are not known to be free of pathogens. Most mice purchased at 
the University of Iowa are SPF mice but the standard housing (i.e. conventional housing) 
cannot totally prevent the introduction of mouse pathogens. To maintain the SPF microbial 
status of mice requires that animals be housed in more stringent conditions that prevent the 
introduction of rodent pathogens (i.e. barrier housing). This type of housing is available at the 
University of Iowa. Other less common microbial groups are axenic mice (i.e free from all 
microbial organisms) and gnotobiotic mice which have a known microbial flora.  
 
Evolutionary histrory 
Mus musculus Linn. the common house mouse, has been a member of man's immediate 
environment for many centuries. Along with other members of the order Rodentia, rats and 
mice constituting the family Muridae spread with man and his commerce from their origin in 
Asia to all parts of the world. Rodents are an extremely diverse lineage with 3,000 species 
accounting for 40% of all mammalian species. Laboratory mice belong to the family Muridae 
(Old World mice) and the genus Mus. The commensal Mus musculus consists of four 
recognizable forms or morphotypes. These four morphotypes may be considered distinct 
species (M. musculus, M. domesticus, M. castaneus, and M.bactrianus.) or subspecies of Mus 
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musculus (e.g., M. musculus domesticus). Crosses between these four types in captivity 
produce offspring, indicating that they are recently diverged "subspecies" (biological species 
concept). In the wild, however, their distributions are nearly non-overlapping and gene 
exchange is limited where the types come into contact. Because the forms maintain their 
integrity in the face of hybridization, they are distinct evolutionary lineages and can therefore 
be considered "species" (phylogenetic species concept) .  
The problems of inbreeding, selection, decrease in fertility, appearance of 
abnormalities, and increased susceptibility to disease noted by earlier workers were attacked 
from a new viewpoint in the light of Mendel's findings. Cuénot's 1902 papers in Archives de 
Zoologie Expérimentale et Générale seem to be the first to apply Mendelian principles to 
animals [1]. William E. Castle working with Drosophila, Sewell Wright with guinea pigs, and 
S. Hatai and Helen Dean King with rats provided early examples of the new scientific 
breeding of animal forms [2, 7, 14].  
 
Origins of common inbred strains  
In 1909 Clarence Cook Little, a Harvard undergraduate, obtained a pair of mice 
carrying the recessive genes for dilution, brown, and nonagouti. During the next few years he 
inbred the descendants of this pair brother to sister for more than 20 generations, with 
selection for vigorous animals, thus creating the first inbred strain of mice, which he named 
dbr. It was later called dba after the three recessive genes, and since about 1950 has been 
written DBA. Little was interested in the study of neoplastic diseases and recognized that 
difficulties were bound to arise in dealing with a condition which appears relatively late in life 
and is subject to much environmental influence.  
In 1913, Halsey J. Bagg obtained some albino mice from a dealer in Ohio, maintained 
them as a closed colony, and used them in behavioral experiments. In 1921, Leonell C. Strong 
mated a mouse of the Bagg albino stock with one from an albino stock Little maintained at 
that time at Cold Spring Harbor. From this cross Strong started the A strain, a high mammary 
and lung tumor strain[6]. In 1920, Strong made a series of crosses between the Bagg albinos 
and strain DBA, and from the hybrids developed a number of inbred lines: C3H, CBA, C, 
CHI, and C12I. Of these the C3H has been the most widely used and has been split into 
several sublines with well-defined differences between them [13].  
Another well-known and widely used family of strains also dates from 1921. While he 
was at Cold Spring Harbor, Little obtained mice from Miss A.E.C. Lathrop, a fancier in 
Granby, Massachusetts, and mated littermates female 57 and male 52. Progeny of this black 
pair segregated as black and brown; inbreeding them led to the C57BL and C57BR strains. 
C57L was developed by J.M. Murray from a color mutant in a C57BR subline.  
Also at Cold Spring Harbor, E. Carleton MacDowell received from Little the 
descendants of Miss Lathrop's male 52, the progenitor of the C57 lines, and female 58. He 
inbred these mice, forming the C58 strain, and by selection was able to establish an incidence 
of leukemia of about 90 per cent. MacDowell also inbred the Bagg albinos and sent some to 
George D. Snell about 1932. Snell used the letter "c" in his laboratory records as a convenient 
indication that the animals were white. The letter became attached to "Bagg alb," and the 
designation evolved to BALB/c, a widely used strain.  
While at the Henry Phipps Institute in Philadelphia in 1928, Jacob Furth purchased 
three different stocks of mice, designated A, R, and S. Stock A "was claimed to yield many 
cancers," and stock R was stated to be cancer-free. He and his collaborators inbred a number 
of families in each stock, from which were derived the AK and RF strains [4]. 
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Inbred laboratory strains of mice were originally obtained by geneticists from pet mouse 
breeders 100 years ago. People have been breeding mice in Egypt, Greece, and China for at 
least 4,000 years. They were kept them in temples or homes to predict the future or as lucky 
charms, and ancient Romans used them as medicine. The Japanese bred white and colored 
mice systematically 300 years ago. Subsequently, the laboratory mouse arose as a hybrid of 
various Mus lineages (M. musculus, M. domesticus, and and possibly M. bactrianus and M. 
castaneus). Geneticists have bred many different strains of laboratory mice. Some strains, 
such as Swiss Webster, are outbred, whereas others, such as Balb/c, DBA, and B6, are inbred 
(genetically homozygous), maintained by brother-sister matings. When two strains are 
genetically identical at all loci except at a particular locus, such as the MHC, they are called 
"congenic" strains (e.g., B6 carries the b MHC haplotype whereas B6.A carries the a 
haplotype).  
 
The use of mice in research  
The majority of inbred strains, from the most recent back to the DBA, were developed 
for use in cancer research, to prove or disprove the existence of genetic factors influencing the 
incidence of cancer and the independence of inheritance of different types of cancers. By 
selection during inbreeding, various types of malignancies in predictable frequencies were 
established in the several genotypes. As inbred strains became available and information 
about them began appearing in the scientific literature, investigators recognized that these 
animals could contribute greatly to medical research. It became possible to use biological 
material in experiments with confidence the only variables were those the investigator chose 
to include in the experimental design. The greater the uniformity among animals, the fewer 
are needed to attain a given standard of accuracy or repeatability.  
A large proportion of cancer research has been built upon inbred strains of mice. Many 
types of projects were made possible only by the development of the strains and the tumors 
the mice produce or tolerate, and a large part of the remainder is dependent on the strains for 
suitable material.  
Investigators in many fields have come to realize the value of F1 hybrids from crosses 
between inbred strains. Such mice are genetically homogeneous although heterozygous for 
those gene pairs by which the parent strains differ. Hybrids have been found to be as 
predictable in response as the parent strains, though not necessarily like either one. The 
greatest general advantage of F1 hybrids is their increased vigor and, in certain types of 
terminal experiments, they are preferred over inbred mice. Such mice cannot be used for 
propagating their own characteristics, however, since genetic segregation will occur in F2 
generations.  
Other differences between strains have been found and exploited in many fields and 
situations, as following chapters in this book attest. These include differences in disease 
susceptibility, nature of disease produced by a given pathogen, and survival time of infected 
individuals; nature and severity of radiation response, length of reproductive life, litter size, 
number of litters, and maternal care; sensitivity to and production of various hormones, and 
reaction to implantation or extirpation of endocrine organs; cold tolerance, growth 
performance on varying dietary formulas, and capacity for antibody production; blood 
constituents including normal blood-cell values, and enzyme levels in various organs.  
 
Laboratory mice reproduction 
Characteristics of the process of reproduction in laboratory mice, while different in 
detail, bear general similarity to those found in many other mammals. As an attempt to 
  483 
classify their reproduction, mice may be said to be polyestrous; they are spontaneous 
ovulators in which the formation of luteal tissue is induced by mating; and, in addition, like 
many other rodents, they possess a high reproductive potential. For a variety of reasons such a 
high capacity for production of young is almost never fully realized. One characteristic 
encountered time and again while reviewing the literature for this chapter is the variability 
found among reports dealing with reproduction in "the mouse"; so much that difficulty is 
encountered when one attempts to discuss normal parameters of reproduction. Strain 
differences have been found in almost every instance where they have been sought and, in 
addition, most aspects of mouse reproduction are amenable to alteration by one or many 
environmental factors. These range from physical aspects such as light or temperature to the 
presence or absence of other animals or even their odors. An important category of causes of 
variability resides in the interaction between genetic background and environment. Strains 
differ in their reproductive responses to the environment; for example, in their optimum 
dietary needs or in their capacity to respond to their social environment. Because of such 
variability it should be emphasized that all exact measurements given in this chapter (e.g., 
time of ovulation with respect to the light-dark cycle) should be suspect unless the same 
stocks of animals are used and the same environmental conditions prevail [3, 8, 9, 10, 11, 12].  
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